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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively use exhaust gas 
from a hydrogen electrode of a fuel cell stack. 
SOLUTION: In addition to a main fuel cell stack 11, an auxiliary 
fuel cell stack 12 is provided, and the exhaust gas from the 
hydrogen electrode 102 of the main fuel cell stack 11 is 
supplied to the hydrogen electrode 102 of the auxiliary fuel cell 
stack 12. Even if power generating ability is lowered in the main 
fuel cell stack 11 so as not to be able to sufficiently feed to its 
electrical load 41, due to lowering of hydrogen concentration on 
the hydrogen electrode 102 side, which is caused by exuding of 
nitrogen and moisture from the air electrode 103 to the 
hydrogen electrode 102, before the exhaust gas from the main 
fuel cell stack 1 1 is exhausted to the outside from an exhaust 
passage 22 by opening an exhaust valve 24, a part of unused 
hydrogen in the exhaust gas is effectively used for power 
generation in the auxiliary fuel cell stack 12. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell stack which generates power from fuel gas and oxidation gas, and a supply means to 
supply fuel gas to this fuel cell stack, The exhaust passage which discharges the exhaust gas from the fuel 
electrode of a fuel cell stack, and the draining valve which open and close exhaust passage, In the fuel cell 
system which has the control means set up so that said draining valve might open, if the stage when it can 
consider that the generation-of-electrical-energy capacity of said fuel cell stack fell by making this draining 
valve into a controlled system came While making another fuel cell stack as a main fiiel cell stack provide 
said fuel cell stack and making this into a subfuel cell stack The fuel cell system characterized by preparing 
the fuel electrode of this subfuel cell stack in the middle of said exhaust passage by the upstream rather than 
said draining valve. 

[Claim 2] In a fuel cell system according to claim 1 , it is prepared in the middle of said exhaust passage 
between a main-fuel cell stack and a subfuel cell stack. Make the switch bulb which switches a free passage 
and cutoff with a main-fuel cell stack and a subfuel cell stack provide, and while making said control means 
into the control means which makes a switch bulb a controlled system with said draining valve The fuel cell 
system set up if the stage when it can consider that the generation-of-electrical-energy capacity of said main- 
fuel cell stack fell comes so that said switch bulb might open, and so that the valve-opening stage of said 
draining valve might turn into a stage it can consider that fell again after the generation-of-electrical-energy 
capacity of a main-fuel cell stack was recovered. 

[Claim 3] The fuel cell system set up so that said switching means might turn off together with [ so that the 
switching means which **** between said subfuel cell stack and its electric load may be made to provide in 
a fuel cell system according to claim 2 and said switching means may turn on together with / while making 
said control means into the control means which makes said switching means a controlled system with said 
draining valve and said switch bulb / said switch bulb opening ] said draining valve opening. 
[Claim 4] The fuel cell system which connected claim 1 thru/or the rechargeable battery charged by said 
main-fuel cell stack, and was connected to said subfuel cell stack as the electric load in the fuel cell system 
of a publication with the diode which makes the forward direction the direction of the charging current from 
said subfuel cell stack to said rechargeable battery for said subfuel cell stack and said rechargeable battery 3 
either. 

[Claim 5] The fuel cell system set up so that the generation-of-electrical-energy capacity of said main-fuel 
cell stack might be judged to be the stage it can consider that fell, if less than the threshold to which claim 1 
thru/or an electrical-potential-difference detection means to detect [ in / 4 either / the fuel cell system of a 
publication ] the output voltage of said main-fuel cell stack were made to provide, and the electrical 
potential difference detected by said electrical-potential-difference detection means set said control means 
beforehand. 

[Claim 6] The fuel cell system which set up so that it may judge with the stage it can consider that fell the 
generation of electrical energy capacity of said main fuel cell stack if less than the threshold to which made 
claim 1 thru/or said oxidation gas in [ in / 4 either / the fuel cell system of a publication ] the fuel electrode 
of said main fuel cell stack , and a hydrogen concentration detection means detect the concentration of the 
gas constituents which react provide , and the gas constituents concentration detected by said hydrogen 
concentration detection means set said control means beforehand . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to improvement in the utilization effectiveness of 

fuel gas about a fuel cell system. 

[0002] 

[Description of the Prior Art] A fuel cell system is a system by which the pump 93 grade for returning the 
exhaust gas from the tank 92 which stored fuel gas, such as hydrogen supplied to this fuel electrode (the 
inside of drawing, hydrogen pole) by using the fuel cell stack 91 as a body, and the fuel electrode containing 
intact fuel gas to a fuel electrode was attached, as it is carried in a fuel cell powered vehicle etc. and shown 
in drawing 5 . Although fuel gas and the oxidation gas supplied to the air pole, such as air, carry out a cell 
reaction and, as for the fuel cell stack 91, generates power, the nitrogen in oxidation gas and the moisture for 
humidifi cation ooze out from an air pol,e to a fuel electrode side through an electrolyte membrane as a cell 
reaction progresses. 

[0003] For this reason, the draining valve 95 which exhaust passage 94 is formed that the exhaust gas from a 
fuel electrode should be discharged since the partial pressure of nitrogen or a steam rises, the concentration 
of fuel gas intact [ in exhaust gas ] falls gradually and generation-of-electrical-energy capacity declines, and 
opens and closes this was sometimes opened, the nitrogen of a fuel electrode and moisture were discharged, 
and fuel gas sufficient from a fuel tank 92 is newly introduced. The control means 96 which makes a 
draining valve 95 a controlled system is formed in the fuel cell system. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since intact fuel gas is included in exhaust gas, the part 
and the utilization effectiveness of fuel gas which were discharged fall, and it becomes useless [ energy ]. 
[0005] This invention was made in view of said actual condition, and aims at offering a fuel cell system with 
the high utilization effectiveness of fuel gas. 
[0006] 

[Means for Solving the Problem] The fuel cell stack which generates power from fuel gas and oxidation gas 
in invention according to claim 1 , A supply means to supply fuel gas to this fuel cell stack, and the exhaust 
passage which discharges the exhaust gas from the fuel electrode of a fuel cell stack, In the fuel cell system 
which has the control means set up so that said draining valve might open, if the stage when it can consider 
that the generation-of-electrical-energy capacity of said fuel cell stack fell by making into a controlled 
system the draining valve which opens and closes exhaust passage, and this draining valve came While 
making another fuel cell stack as a mai^fuel cell stack provide said fuel cell stack and making this into a 
subfuel cell stack, the fuel electrode of this subfiiel cell stack is prepared in the middle of said exhaust 
passage by the upstream rather than said draining valve. 

[0007] If the cell reaction of a subfuel cell stack is presented to the electric load of a main-fuel cell stack by 
connecting the electric load which a subfuel cell stack does not take high generation-of-electrical-energy 
capacity even if it is exhaust gas with the inadequate amount of fuel gas, a subfuel cell stack can supply 
electric power to extent to which the electric load connected to the subfuel cell stack can carry out proper 
actuation. Therefore, it is the stage when the timing which opens a draining valve can be regarded as the 
generation-of-electrical-energy capacity of a main-fuel cell stack having declined, and exhaust gas can be 
effectively used by delaying conventionally, until exhaust gas will be in a condition with more few amounts 
of fuel gas. 

[0008] In invention according to claim 2, it is prepared in the middle of said exhaust passage between a 
main-fuel cell stack and a subfuel cell stack in the configuration of invention of claim 1. Make the switch 
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bulb which switches a free passage and cutoff with a main- fuel cell stack and a subfuel cell stack provide, 
and while making said control means into the control means which makes a switch bulb a controlled system 
with said draining valve If the stage when it can consider that the generation-of-electrical-energy capacity of 
said main- fuel cell stack fell comes, it will set up so that said switch bulb may open, and so that the valve- 
opening stage of said draining valve may turn into a stage it can consider that fell again after the generation- 
of-electrical-energy capacity of a main- fuel cell stack was recovered. 

[0009] A main-fuel cell stack can fully generate electricity to the configuration and EQC which do not have 
a subftiel cell stack, without improving the serviceability of the fuel gas to a main-fuel cell stack, since the 
switch bulb is closing the valve and exhaust gas does not move to a subfuel cell stack, while the amount of 
fuel gas exists enough in the exhaust gas from a main-fuel cell stack. 

[0010] The switching means which **** between said subfuel cell stack and its electric load is made to 
provide in the configuration of invention of claim 2 in invention according to claim 3. While making said 
control means into the control means which makes said switching means a controlled system with said 
draining valve and said switch bulb It sets up so that said switching means may turn on together with said 
diverter valve opening, and so that said switching means may turn off together with said exhaust valve 
opening. 

[001 1] Also in the condition that the switch bulb is intercepting the main-fuel cell stack and the subfuel cell 
stack, if electric load is connected to a subfuel cell stack, with the intact fuel gas which remains slightly in 
the exhaust passage of the downstream, a cell reaction will advance in a subfuel cell stack, and feed will be 
made by electric load rather than a switch bulb. If a cell reaction advances in the condition with few 
amounts of fuel gas, nonconformities, such as degradation of the electrolyte membrane of a fuel cell stack, 
will arise. In this invention, since it is restricted to the time when it is in the condition that exhaust gas is 
supplied to a subfuel cell stack from a main- fuel cell stack that a subfuel cell stack and electric load are 
connected, degradation of a subfuel cell stack can be prevented. 

[0012] In the configuration of claim 1 tjoru/or invention of three, as the electric load, the rechargeable 
battery charged by said main- fuel cell stack is connected, and it connects with said subfuel cell stack in 
invention according to claim 4 with the diode which makes the forward direction the direction of the 
charging current from said subfuel cell stack to said rechargeable battery for said subfuel cell stack and said 
rechargeable battery. 

[0013] Since it is avoided that a current flows backwards to a subfuel cell stack, it can prevent degradation 
of a subfuel cell stack. 

[0014] In invention according to claim 5, an electrical-potential-difference detection means to detect the 
output voltage of said main-fuel cell stack is made to provide in the configuration of claim 1 thru/or 
invention of four, and if less than the threshold to which the electrical potential difference detected by said 
electrical-potential-difference detection means set said control means beforehand, it will set up so that it 
may judge with the stage when it can consider that the generation-of-electrical-energy capacity of said main- 
fuel cell stack fell. 

[0015] Since the electromotive voltage of a main-fuel cell stack falls when supply of the fuel gas to a main- 
fuel cell stack decreases, lowering of generation-of-electrical-energy capacity can be judged from this. 
[0016] In invention according to claim 6, it sets in the configuration of claim 1 thru/or invention of four. 
Said oxidation gas and a hydrogen concentration detection means to detect the concentration of the gas 
constituents which react in the fuel electrode of said main-fuel cell stack are made to provide. If less than the 
threshold to which the gas-constituents concentration detected by said hydrogen concentration detection 
means set said control means beforehand, it will set up so that it may judge with the stage when it can 
consider that the generation-of-electric^lr energy, capacity of said main-fuel cell stack fell. 
[0017] In a subfuel cell stack, since the concentration of intact fuel gas falls relatively when nitrogen and 
moisture ooze to a fuel electrode side, lowering of generation-of-electrical-energy capacity can be judged 
from this. 
[0018] 

[Embodiment of the Invention] (The 1st operation gestalt) The fuel cell system which becomes the 1st 
operation gestalt of this invention applied to the fuel cell powered vehicle at drawing 1 is shown. This fuel 
cell system is equipped with two fuel cell stacks of the main- fuel cell stack 1 1 and the subfuel cell stack 12. 
[0019] To both sides of an electrolyte membrane, the main-fuel cell stack 1 1 is that in which the cell eel 
which formed the electrode which has structures, such as a porous layer which can diffuse gas, carried out 
the laminating on both sides of the conductive separator between layers, and can take out output voltage 
according to the number of laminatings. All over drawing, only the structure of a cell eel where the electrode 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/21/2006 



JP,2003-077506,A [DETAILED DESCRIPTION] 



Page 3 of 5 



102,103 was formed in both sides of an electrolyte membrane 101 for the facilities of explanation is shown. 
It is the air pole 103 whose electrode 103 of another side one electrode 102 is the hydrogen pole 102 which 
is a fuel electrode, and is a fuel electrode. 

[0020] The main-fuel cell stack 1 1 is the source of feed of the motor for car actuation, and generates the 
high tension of a direct current of an about [ 300V ]. The generation-of-electrical-energy electrical potential 
difference of the main-fuel cell stack 1 l^is outputted to the inverter 41 which supplies the current according 
to command torque etc. to said motor. Moreover, the pressure of the generation-of-electrical-energy 
electrical potential difference of the main-fuel cell stack 1 1 is lowered by about 12V with DC-DC converter 
3 1 , and it is outputted to the dc-battery 43 which are the various auxiliary machinery 42 carried in a car, and 
a rechargeable battery for the feed to these. 

[0021] Hydrogen is supplied to the hydrogen feed hopper 1 1 1 of the main-fuel cell stack 1 1 from the fuel 
tank 21 which is a supply means, and hydrogen is spread in the fuel electrode 102 from the passage formed 
between the fuel electrode 1 02 of said cell eel, and said separator. And the exhaust gas containing intact 
hydrogen is discharged from the hydrogen exhaust port 1 12 of the lowest style edge of passage. The 
hydrogen exhaust port 1 12 is connected with exhaust passage 22. Moreover, air is supplied to the air pole 
103 of the main- fuel cell stack 1 1 from the air supply opening 113, and air diffuses in the air pole 103 from 
the passage formed between the air pole 1 03 of said cell eel, and the separator. And intact air is discharged 
from the air exhaust port 1 14 of the lowest style edge of passage. 

[0022] Like the main-fuel cell stack 11, the sub fuel cell stack 12 is that in which the cell eel and the 
separator carried out the laminating, and that of the structure of each class is equivalent to the main- fuel cell 
stack 1 1 . On the other hand, there can be few laminatings than the main- fuel cell stack 1 1 , the about [ 1 2V ] 
output voltage for said auxiliary machinery 42 can be taken out now, and auxiliary machinery 42, a dc- 
battery 43, and connection are possible. 

[0023] In the middle of connection wiring with the subfiiel cell stack 12, and auxiliary machinery 42 and a 
dc-battery 43, diode 32 and the switch 33 which is a switching means are formed in the serial. Diode 32 uses 
the air pole 103 side of the subfuel cell stack 12 as an anode, + pole side of a dc-battery 43 is connected as a 
cathode, and the direction of the charging current to a dc-battery 43 is the forward direction from the subfuel 
cell stack 12. Thereby, the back run of the current from DC-DC converter 3 1 or the dc-battery 43 to the 
subfuel cell stack 12 is forbidden, and degradation of the subfuel cell stack 12 can be prevented. As for a 
switch 33, what can be switched is used electromagnetic [ a relay switch etc. ]. 

[0024] It connects with the upstream of exhaust passage 22, and the exhaust gas from the main-fuel cell 
stack 1 1 can supply the hydrogen feed hopper 121 of the subfuel cell stack 12 to the hydrogen pole 102. The 
hydrogen exhaust port 122 is connected with the downstream of exhaust passage 22. Moreover, to an air 
pole 103, air is supplied from the air supply opening 123, and intact air is discharged from the air exhaust 
port 124. 

[0025] The electromagnetic two-way valves 23 and 24 are formed in the middle of exhaust passage 22 at 
two places. Hereafter, an upstream two-way valve is called switch bulb 23 rather than the subfuel cell stack 
12, and the down-stream two-way valve 24 is called draining valve 24 rather than the subfuel cell stack 12. 
[0026] An operating state is switched by the control unit 51 which is the control means by which said switch 
33, the switch bulb 23, and a draining valve 24 control the whole fuel cell system. The detecting signal of 
the voltage sensor 52 which is an electrical-potential-difference detection means to detect the output voltage 
of the main-fuel cell stack 1 1 has inputted into the control unit 5 1 . 

[0027] The control device 51 consisted of a microcomputer, a circuit for actuation of switch 33 grade, etc., 
and shows the important section of the control program of a switch of the switch 33 and the switch bulb 23 
which are performed by drawing 2 with a microcomputer, and a draining valve 24. 

[0028] At step SI 01, the switch bulb 23 and a draining valve 24 are closed. In this condition, only the main- 
fuel cell stack 1 1 generates electricity byTeceiving supply of hydrogen. Since the switch bulb 23 is in a 
clausilium condition, only the main-fuel cell stack 1 1 generates electricity. Feed is made by auxiliary 
machinery 42 and the dc-battery 43 through DC-DC converter 3 1 from the main- fuel cell stack 1 1 . The 
output voltage of the main-fuel cell stack 1 1 judges whether it fell rather than the threshold set up 
beforehand at step SI 02. 

[0029] If negative judgment of step SI 02 is carried out, it will return to step SI 01. Here, the nitrogen from 
the air pole 103 of the main-fuel cell stack 1 1 and moisture ooze the threshold in step SI 02, and there is 
little ** and it is set as the electrical-potential-difference value of the minimum which can drive a motor so 
that proper torque may be impressed to said motor. 

[0030] If affirmative judgment of step SI 02 is carried out, it will progress to step SI 03 and the switch bulb 
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23 will be opened. Thereby, exhaust gas flows into the subfuel cell stack 12 through exhaust passage 22 
from the main-fuel cell stack 1 1 . Although the main-fuel cell stack 1 1 is not the forge fire which can fully 
drive a motor, a certain amount of hydrogen is included in this exhaust gas. Therefore, if a switch 33 is 
turned on at step SI 04 following step SI 03, feed will be made by auxiliary machinery 42 and the dc-battery 
43 from the subfuel cell stack 12. 

[0031] Here, while exhaust gas flows down from the main- fuel cell stack 1 1 to the subfuel cell stack 12, 
hydrogen is newly supplied to the main-fuel cell stack 1 1 from a fuel tank 21 at the main-fuel cell stack 1 1 , 
and the generation-of-electrical-energy capacity of the main- fuel cell stack 1 1 is recovered. At step SI 05 
following said step SI 04, it judges whether the output voltage of the main- fuel cell stack 1 1 was recovered, 
this — for example, the nitrogen from the air pole 103 of the main-fuel cell stack 1 1 and moisture — oozing 
out --**-- it judges by whether another threshold more highly set up rather than the electrical-potential- 
difference value of the minimum [ it is few and ] which can drive said motor was exceeded. 
[0032] Step SI 03 - step SI 05 are repeated until the output voltage of the main-fuel cell stack 1 1 exceeds 
said threshold. And the output voltage of the main-fuel cell stack 1 1 will progress to step SI 06, if 
affirmative judgment of step SI 05 is carried out exceeding said threshold, and the valve-opening condition 
of the switch bulb 23 is continued. 

[0033] Although the generation-of-electrical-energy capacity of the main- fuel cell stack 1 1 is recovered like 
the above, this is not based on installation of new hydrogen and nitrogen or the moisture in exhaust gas are 
not discharged for the draining valve 24 out of exhaust passage 22 with a clausilium condition. Therefore, 
the generation-of-electrical-energy capacity of the main-fuel cell stack 1 1 declines again, after recovering. 
At step SI 07 following step SI 06, it judges again whether the output voltage of the main-fuel cell stack 1 1 
declined rather than said threshold. 

[0034] Steps SI 06 and SI 07 are repeated until the output voltage of the main- fuel cell stack 1 1 is less than 
said threshold, and the feed to auxiliary machinery 42 and a dc-battery 43 from the subfuel cell stack 12 is 
made. 

[0035] And if affirmative judgment of step SI 07 is carried out, it will switch off at step SI 08, and the 
subfuel cell stack 12 will be intercepted from auxiliary machinery 42 and a dc-battery 43. 
[0036] A draining valve 24 is opened at continuing step SI 09. All of nitrogen and the moisture in the 
exhaust gas which remains by this to thgispace to a draining valve 24 from the hydrogen pole 102 of the 
main-fuel cell stack 1 1 are discharged out of exhaust passage 22. The period which opens a draining valve 

24 presupposes that it is fixed, for example, and is set up beforehand. 
[0037] Finally, a draining valve 24 is closed at step SI 10. 

[0038] This flow is repeatedly performed during operation of a fuel cell system. 

[0039] According to this fuel cell system, even if the main-fuel cell stack 1 1 used as the source of feed of 
said motor of the amount of intact fuel gas is inadequate for driving a motor proper, in the subfuel cell stack 
12, it is consumed effectively, and power is generated. Therefore, fuel gas can be used effectively. 
[0040] And in the condition that neither nitrogen nor moisture is oozing so much, the switch bulb 23 is 
closing the valve and the object for supply of hydrogen is limited to the hydrogen pole 102 side of the main- 
fuel cell stack 1 1 by the main-fuel cell stack 1 1 . Therefore, the generation-of-electrical-energy capacity of 
the main-fuel cell stack 1 1 does not need to increase enough by having added the subfuel cell stack 12 and 
having prepared the amount of supply of the hydrogen in a certain condition. The hydrogen supply system 
of the conventional fuel cell system (refer to drawing 5 ) and equivalent magnitude which does not have the 
subfuel cell stack 12 is sufficient for this. 

[0041] Moreover, even if it changes the amount of supply of hydrogen by change of a torque command etc., 
the switch bulb 23 and a draining valve 24 can be made to operate to proper timing, since it is asking for 
whether the generation-of-electrical-energy capacity of the main-fiiel cell stack 1 1 declined objective with 
the output voltage of the main-fuel cell stack 1 1 . 

[0042] (The 2nd operation gestalt) The fuel cell structure of a system which becomes the 2nd operation 
gestalt of this invention at drawing 3 is^hown. The configuration with this fundamental fuel cell system is 
the same as the thing of the 1st operation gestalt, and arranges the gas sensor 53 which is a hydrogen 
concentration detection means to detect hydrogen concentration in the middle of exhaust passage 22 on the 
direct lower stream of a river of the hydrogen exhaust port 1 12 of the main-fuel cell stack 1 1 , as a point of 
difference. In a gas sensor 53, the hydrogen concentration in the hydrogen pole 102 is substantially 
detectable. The detecting signal of a gas sensor 53 is inputted into control unit 51 A. The voltage sensor 
which detects the output voltage of the main-fuel cell stack 1 1 is omitted. 

[0043] In the microcomputer of control unit 51 A, in steps SI 02, SI 05, and SI 07 of above-shown drawin g 
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2 , it replaces with a detection electrical potential difference, and judges whether the generation-of- 
electrical-energy capacity of the main-fuel cell stack 1 1 declined based on the hydrogen concentration 
detected by the gas sensor 53. lowering of generation-of-electrical-energy capacity — said nitrogen to the 
hydrogen pole 102, and moisture — oozing out — it is because it originates in these component rates 
increasing to the hydrogen pole 102, and hydrogen concentration falling to it. 

[0044] (The 3rd operation gestalt) The fuel cell structure of a system which becomes the 3rd operation 
gestalt of this invention at drawin g 4 is shown. A switch bulb is omitted from the configuration of the 1st 
operation gestalt. 

[0045] Although control unit 51B is fundamentally the same as the 1st operation gestalt, with this operation 
gestalt, if a detection electrical potential difference is less than said threshold, it will open a draining valve 
24, it discharges the gas in the main-fueVcell stack 1 1 whose content of nitrogen or moisture increased, or 
the subfuel cell stack 12, and changes for new hydrogen. 

[0046] The exhaust gas from the main-fuel cell stack 1 1 with which the content of this configuration of 
nitrogen or moisture increased is used effectively by the subfuel cell stack 12. 

[0047] In addition, the power consumption of the main-fuel cell stack 1 1 is fixed, and although the actuation 
stage of the switch bulb 23 or a draining valve 24 is determined based on a voltage sensor 52 or a gas sensor 
53, as long as the nitrogen from the air pole 103 to the hydrogen pole 102 and moisture ooze and ** is made 
with constant speed, based on the time amount with the passage of time known from a timer, you may 
control by said each operation gestalt. 

[0048] Moreover, although said each operation gestalt showed what was applied to the fuel cell powered 
vehicle, of course, it is applicable also to the fuel cell system by which this invention is used for other 
applications. 



[Translation done.] 
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1 

zmmmmx t>?t>t, * y >? icmmtf?. 

©»#x£8Effl-f.*>|fEtH8S£. SPthK*l8BB-r*»Ui^ 
JM©**Mtift* 2 »; 2 0 tor . Cii gflMftft* 

* ? * tic zmmmnmx * » *©« 

*4«i4. ffSBSPtB^Vl/yj; 13 4>±iMiJrii?iaSPaiSg©i& 

[it 2 3 if ^ 1 imovmmmi'?. ^Attfcc* 
r . ±K&m%* * v * t %mmmm?. ©far 
friB8PffiKcf>^*cci9:w6*i-c. SjBSWSfifex* *>?£ 

B?ie»^s^, BMiagpw^'^^ii fccc^joesA^^ 

*4Ha&X2 », *©&m#fcW5®TO/ > c£<&fttt£B#J8K 

fe-situiewo^^-^^ga^-r^j;^^. #>o, fr 
iespttj^*^^©ga#B#a8*i. vtxDftn 
mummotttmv&TLtc £ <&ft tt* b$»§£ ft s <t 

•5{ci^0/d8*jf4Svfe->xrA o 
[ffjJ?J13] if JJ8S 2 iBiS©jK5f4S?fl!">;*-f- A fctet> 

r . menijHH4«f(x * ? f 4 ^©isfyiM £©Pfl£»r 
flHBwmi^s«. Buiegptb^vi/^fe^DNBuiewo 

&£ir6££4>(C. BijiB^&*^:/#K#-!r&©£ 

9Pffi^*;W^eg^T-2>©<t-^(CBtJiB^-f 9 ^©£5* 
^ "T S J: 5 KRJ£ 0 fc Wfti/ XfA. 
(ifl*>f 4 3 if3}?3l i>-rti^iBtS©M4S 
?fe->*-r-A&C*si,>-C, |JiBBJjl«M4®fe**? ■€•© 

.tor. ffiriB±»tttttt;* # * k <£ 9 ;* 

mummmmmx *>y>?t wm-xmmt z . mibsj^ 
I4*vifex * ^^e-BuiB-^jt^o^mm*©^^* 

A. 

[it«3B5 ] tmm 1 &i>u4 i^n*^ji8©«P4a 

IE£$fflT£1IEEtfcW#J££:ftiS#0«>. 
K*^toi&^0/cO£<,Mffi£TIIIS£. iiiB£*K*4«?i6 
i> <fc 5 CCSftS 0 /dBM4S?fe*>X 7-A. 
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[ if #J1 6 ] if &m 1 ftt<*0 4 1, >"T na>IBi£©jB*f4il 
rfe^x-r-ACcisur. iigfBi$tf4mrt&x£ » ^©«*f4@ 
tcfctf £ . iiiEBM<b#;*£J5l£T£#*ia#©?gK£t* 

toT£*3&^MW#&£JM§-t±o«>, 

tciJXim\m.ifi¥#>Wt%. Utc 0 TI!S£. mf 
IBi«f4m?feX * 5, *©ISStg;ft*HrFOfc£^ft-&£ 
n#« tm%? h <fc 5 tc^S OteiBM***^^ f a. 
[|SBJ!©ifcfflft38?in 
10 [0 00 1 3 

[f&iH©js-rst£ffi#»3 *mn*wmmkisx?j*K. 

MO. #K^4^©*iJffl^©|6l±(cM-r-S„ 
[0 00 2 3 

[ U^.(Dtm 3 »4m?tfe •> x r- A »«Bf4«fli S 8iJ*^ ic 
**tS3nst©r. @5iC7nTJ:^K:, 
i>9 1 or. C©«MS4« (0*. tc« 

lft-r4*3R»©j|«W^*i!«Ofc* >*9 2^. *^ 

3g»^©^t^X £*sS?tfeJgl£;^ 
^^ftlSffl©7K^*im^©M5:a 0 «S«SffllJ^ £ tti 

or<-s = 

[0 00 3 3 C©fc«6. Sl^*i«OMi!ii±3Lt 

P#x#©^fll©j&if4#;*©?g&7m* (cffiTOr , 
#£S^*sffiT-r^©r. M*4S*>6©gP^x^gPtBT 
"< <SPtti8S 9 4 *SjJW6nt*i9, cn*P3KTSgPUi 

30 Off/ > ctCj^*4^>d79 2*^6+»^if4^X^AOr 
[00043 

[^BJ*5^ L/ct^if SI$gI3 0*^0^*56. sp>vx 
cctt^ffl^^^^^Ar-t^wr. gpmofc^-. 
imtt* (DmmmmfimT o . x * **- ©*sii: £ & 
s. 

[00053 *#eBj«miiB*tf tcis^/iSiifctwr. 
*RI4^ ©5pjffl^©il5(, ^*4S?fe-> X f A 3 
40 C££glW£-rS. 
[0 00 6 3 

[i*n=&s?^-r £/c«>©3Ma3 if 1 eaaoiswr 
^f'^i. i*^*4m?tx ^ y i> (.mwx?. zm%i-t % 

6Pt±i-r^gftH8g£ > gPfcBSS=&^H-r-SiPtH^*;U^£, R 

mbtwrf-wmm&t. or> Hgia^*4s?tx^ ^© 

^mtfe^ >55(aT 0 te £ i± £ B$ Wtc ft i> £ BtJIBSPffi ^ < 
50 f4Srtfe^xfA(ctei<>r. ffiBj^.f4«ii , tfex» v *'>sr£/ , c 



3 

9^9 1 vx m<D%mmmx 9*9 zmm 
■a-Lfe-c. cti&mmnnmT.* *9t~? 4 tec. 

[0007] MftftttttX 9 v 9tCttffit>#MIftfcfc&B 

v 9 (Dm$mmm bxumMJT.oym&^+ftu.mti 
«, smmmm* tifc«aft«*iauE & 

[0 00 8 ] W*«2iE4S©»WC« > »3jSS 1 ©fPJj 

©flustcfci^-c, 9 v 9 twmwmitix 9 

v 9 t<m-tmsmei»(D»Ptcfa» hnx . iztmm 
mz9y9t mtimmtx 9?9t ©jim t mm t 

4 * hUm^WL 4 "T * i i fcK . flnB£«H4WftX 9 9 

9®&mmMmT l fc 4 s^wk & s 4 nuiata 
©is#b#w#. 33mmmx9 ? 9<D&mmi3&m&L 

[0009] mmwhxzv 9tfth(Dmij^icmm 

1J7 ©*#+#??£ b X l> Zffl « , W0^^.^l/^*SE3 

# l r *$ o ma 7 wmmmim x * * t> ^ <t l & c > 

©T, ±J*Jl4tt%:* f •> ^©&jf4#X©{&l6fi£*j£± 
CfSC4fc<. SJjBS*4®6x4»5.i'*WL.%C^«6X4im 

[0010] st*3B3fS^CD^WC«. fi*3B20*W 

©flfc&tcfct,^ ffiesiJ»4m?tkx* 9 ^4*©nSi:§i 

Hl)fBgPW-'^b^'*ij:y : B(rfB^0^^^'JU7'4 
4 6 KjfUfBX -f 9 f-#S*IW»#*4 -T S«ltB*R4 r 
&4 4feCC. B«IBW3^^^-rS©4-Ji(CBulB 

[ooi i ] wot&fc'W^a^j&ftmHJsx* » ^49J 
^s*ffi«©«s^x«:«fc . ffltmnmz. 9 » 

fc& *Kf4^X©gA^*l^SS-C«?feJgJ&AS3itf T 

s «t . imnmx 9 », *©mB??f ^©m^©^^ 
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79 v 9imx*i)mi&ztiztm<»t%i,cmht\z<D 

■e. mMnmifti7.9v9<D&itZffiitirzc.ttfxz 
[0012] tmm4iffi<omwxi l t, stummi 

3 ©^Hj©^(cte(,^r . B?IB@M*4mttex * * inc. 

•e-©mm^4 it, mi&zmnmmz.9 ? 9<,c£.*)% 
mztiz—xmmzmtitL. m&Mimmykz-* >9t 

io MiB— ycS?fe4* > mfiaiiJ^4S?lfex 9v9frh mriB— 

^?te-^©5£mma£©^ioi?:jra^4-rs ^-c^-- k(c 
[0013] nj»4ii?tt£x f 9 *(ciiifc**3£j£-<r &©# 

I5]jS$^€»©-C. SiJi8S*4*?feX f » 9<D9Sit*m±?Z 

[0014] l»*^5ge4S©#IWt?». if^Jl l 0 
4©^Bj©«tjSccfcl^-C > mrl2^«SW«ffeX 9 -j 9<om 

[0015] ^.*4S?tbx $ 9 i"^©j^*4*'x©«,t&*5 

iiscitcio ^mu^m^ 9-^9 <omw£imT? *> 

©T. Cftctri. ^*fig^J©{ST ; &#iJ»r-r-SC4*ir# 

[0016] ii*^6iais©^Hj-c«. m*m 1 

?tex ^ v 9<DwmmmmTi>tcii^tj:^^mtm'm. 

[ 0 0 1 7 ] mmmmm^ 9 ? 9x&. mmmicmm 
^mum^m s c 4 tc <t n . ffl^wcc*«ffl©««f4^ 

«Wr-TSC4*«'C*S. 
[0 0 l 8 ] 

40 [^woujs©^.®] 1 sus^ffi) h 1 mm 

79 y 9 1 1 4SJ«St4®feX* v 9 1 2 4©2oCDiK^ 

mm79 v 9*mz.x^z. 
[0019] £jmmfe7 9 -j 91 nt. mmmm.<Dm 

50 0 1 ©WffiCCmffi 1 0 2, 1 0 3*5JfM$*T./c«?fe-fe^ 
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&££s®i 0 3-c*s 0 

[0020] &gmn?&z. 1 ti^siEsfjfflcD^ 

- * ©t&««-r * D , 3 0 0V efi©iaift(DW«l£«r» 

wist*, ma*- * &cjg^ h ;i/ coc d 

fc, £M*4®tfcX % v 2 l 1 ©IMMtEEtt, D C - D c 
3>^-*3 ltl 2V«ftfc»BE<S*TC> Jg»cMtS 10 

[0021] s«»4«*^ ^^11 (D*mm&n 1 1 

«W4«10 2CC4tttLrc^<. fbt, *flWB©#3R* 
^SW^^I^«T«iH©*3R»fflP 1 1 2*»68t 

fflswji^&otw. **»api 1 2«9Ptasg 

2 2 t«a»Stirc»4. Sfc, £«B*Wfcx***i 1 20 
(D^mSl 0 ^m«*&P 1 1 3a>63»*HK*& 

-drt<0IBCCJBJ«3nAiiSlH8J:DS»«l 0 3*ci£fftl> 

[0022] mmnmmx * 9 * 1 2 ». ^mnmrnx 
-is, mmm&^mmmmz jt^iuh* 

tt<. WBM4 2M01 2VBftOUA«E«K0Hi 30 

[0023] mmummx » ? » 1 2 &. mm4 2*»* 

^ ^Sr^-sx ^?^33 tWBWccRwr**. 
^ <f F 3 2 ttBI«5f4«rfc^ >?^12 O^Ii 1 0 

CtUCfc*), DC-DC3>^^3 1^^f»J43 40 
3^6B«B»«»^dr ^ * 1 2^<D««OiJ!863&5»±Sn 

bj*8**W6^» * i 2©5S{b*K±TSc<b#-c 

[0 02 4] BJ«SI4WftX ^-^12 1 2 

1 tegfttJBS 2 2 ©±*«|£ 3 WftX * * 

£ 1 1 fr6©gf 1 0 2CC«fftiiJtt-C*a. 

*^gffflP 1 2 2ttSfWB82 2©T»flH<5:««*8nT:i> 
^ 0 *fc. £MM \ 0 3CC«. ^»«*&P 1 2 3*>6>£ 
«W*«fe3ftr. *«ffl©3S«*sffl«l»aP 12 4^6 50 
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[0 02 5 ] SEWK2 2©&4iCC«\ 2 sJpBt tC«fflBC(0 
-M2 3, 2 4WK$>e o filT. MW*W*X* 
^ * 1 2 J:0fe±«O— ^*«J0»^il'^2 3£l> 
l\ MMSttWftX 2i0 feTifc©— 2 4 £ 

SEHWW:/2 4£l»5. 

[0 02 6] IttBX-f ^33, «0**^^2 3*5 

mjjmK*&m?zmK&m^m?&zmKte>v 5 2 

[0 02 7 ] *ffl^K5 l«^-Y^D3>tr*-^^ 

x-f ^^3 3«©K«iffl©HB»r1iJEas*itei©r % 
H2Ccv-r^n3>ejx-^-cHtf3ti4, x^^3 
3, WD9t*.sW72 3*5<tCfSPHJ^;U^2 4<D<?J<3& 

[0028] Xf'^'SlOl 9)*)WljL'W72 
3^^anm^^2 4*BH#TS. COtRffirttEEiKS 
*4«fex* 1 1 ©*^Ottft*5H ^m^tf 

«J0»*.^^2 3*tBI!#««r*4^6. 
ff 9©tt£«SR*SX***l l<D^r&£ e Mi4 2 
7 7" 'J 4 3 *Ctt£«Sf*WftX * v * 1 

S 1 0 2 #9*1 1 ©tttfjWEtf^AK 

[0 0 2 9 ] Xf^'Sl 0 2^5Jg*0Bf3ti5<b^^ 

^'sionci^o ccr, xf-^si0 2K:fcw 

1 ioaaaio3 

ie^cC b >\> * tfiwtos n^j: 5 cc*- ^rigtt-r a c £ a* 

[0 0 3 0 ] Xf^S 1 0 2*i»^*ij»fStiSi. X 

1 0 3ccjt^, woax.^^2 3%ea?Fr 

a 0 chWO. i^6SFWK2 
2*aoT«H8»«»^df v ^ 1 2«c»#^3&««A , r 

%&^TL>&. iy^t, X-r y^S 1 0 3CC^C^ 
tXf^S 104tX>f^3 3^^>-r^<!:, MUB 
*4mvtfeX Zv9\2 3^6IB«4 2 7f'J43 Ccj&m 

[003 1 ] ccr, SP*x^jBS««»x * v ^ 1 1 
v ^ 1 2ic«T*r^-^, i«4m 
?feX & v >? 1 1 CCtt«»* >^ 2 1 3^63E«8f?f«rlfe^ * 
9*11 cc«H»«:*3R*sfltt&sn. £jHm«fc^» 9 * 
1 1 ©^mgg^^Hfflbr < a o BulSX-r » 7*S 1 0 4 
CC^<X^9^*S 1 0 5tlt 3E«B4Wfc^dr^* 1 1 



[0 03 2] £J»MBSX ¥v9\\ ©ffl*«E3WWE 
Utl»ffl*iBiLa*rWX^y 1 0 3— Xt^^S 
1 0 5#MQiK3ft&. *Lr£«S*4*»x** * 1 1 

©m^E^HfiButc^ffiSja^r^^y^s i 05*5 
nmmmztiztxTvy's 1 o stem**, wo**.'* 

[0033] mizcoct < mmmmz Zv>?\ l ©#fc 

X*©SH8*>*»I*»HJB2 2©fl^gfai3ftrttt>ft 
i> 8 i/c^ot, ijBWfllrfix £ v >? l l ©Ifemtkm* 

®mi>tc&. bo\ er-r^o xf7 7's i o 6ia»< 
^f-^sio7 r«. £«B4*afe* i <dw^j 

[0 03 4] SWMKftX £^11 <Dffl*«BEa*«HE 
OSlHBfcTH&Srtt^vr/S 1 0 6, SI 0 7^ 

[0 0 3 5 ] f Lt, Xr77'S10 7^t£flBr?n 
&<t, Xf-^S 1 0 8tX^ 0, 3J«R&« 

»^^i2 zmm 4 2 feet oo< ^»;43* 6« 

[003 6]»<^f^Sl 0 9m »ffl/W:/2 
4 cfttcJ:*), £MS**«fc**** 1 l© 

*5Rfil 0 2*»e>»UJ^^2 4CcH4ggR|CcBlff-r5 

»#^*©w^*»ttr^r»ai82 2©ii^«pa3 
n*. »a^^2 4*ii#T4JBntt«*tf-3ei 

[0 0 3 7 ] xf^'s i i or. 

[0 0 3 8 ] $^a-^»4mrtk^x^A<D^#*^^ 

[0 03 9 ] *«»4«?ft^^^A(cJ:n«. Huia^r- * 
©♦&^£&S£«^*Mx* * * i i rtt*ttfl§©*8 
f4#x©S#. j e-»*iftjECc|g«6'rs©«:^+»r* 
oT&, MjlKH«tt^»9^ 1 2(c«5C>r*«b(cM!R3 

racier**. 

[0 04 0 ] l*>«> % £j$*4Hftfex ^^l l ©/KSI@ 
i o 2«cca«**»#sa < !r»*uri*atitt«r« 
m»w\'72 3*fitmi>xisQ* *m<Dm&ttmi 

M5i4»fi* # * * i i ©»«ffi*^+»*stt«r©* 
Wf4lix^^ * l 2*ii»nur»w 

X# *2 1 2«rWL/ttC^5fc(0«SSWft^^f-A (0 5 
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[004 1] *fc, i«B4«fe^ * * 9 1 1 <Z>^KfiB^ 
JWSTLfc*tiW*««^f v Z> 1 1 ©tH2j*ECC<fc 
9«MWK:#«>ri>4<z>r. h^^Jg^o^k^cciO 

it^^2 3^gfttl^';U^2 4*ft»'S l^Ci« 

[0042] miwimm mzK.*mi<Dm29m 
r, tffit^iurtt. l i(D*^gf 

fflP 1 1 2©iTF»r#aitt2 2©&*tC, *3R«tt* 
Lfc*>©r*S. #X-fe>U"5 3 rttJBRWCOjcJRffi 1 

0 2rt«c*y^^*iR«s*tfttBrsc<b3&«r#-s. #x 

•fe>*5 3©«ifflM#tt*iHaiS6a5 1 AtCA^Lri^ 
£ e Sj»f4Wfc^5f v * 1 1 ©a#*E*tfttftt- SWE 

[0 04 3] Mgg5 1 ACr>v^^un>t:^-^r 
20 « % S5S0 2(DX^^^S 102, S105, S107 

ffi3tifc**TfiKccs^c>r. £«B4«rft* £ * * l l 

i o 2 ^(0frKS*^*»©»*ffl uk: j: 

W*S1 0 2{CC«i6OflE»Wd*sit^L/T % *3R« 
[0044] (tP3|gf&ftK) 04tC$^0S3^i 

«©»^e>WD»it^;u^*«BL/cfc©r*5. 

30 [oo45] momms i Btt, s*ftcc« i mmmm 

iHCtOttW #||S»&«rtt, «ffi«E^BfriB 
L#l»f«t"FHai»tB^^2 4*IB*fLr, SSS-t> 
*»©^*WtAfcS«H«»Xir ^ * l l ^HJjSa*4 
* * 1 2rtCD^X^gfffiLff*i<D*^<bAn^ 

[0 046] frfrzmf&v i>. mm&fcfto^mm&t® 

[0047] «cfc, HusBSSUfe^ffirti, ttOSkit^u 

40 ^2 3^SFffl^;U^2 4 0f^B$»!*WEH2>1f 5 2^> 
^X-fe>1f 5 3tCg-3lvcifcSbri>£#, SJ8f4«}!6 

x ^ t> i i ©ifi^^-sutfe 9 , 1 0 3 
frp>7kmm i o 2^©s*-t>7K»©«*fflu*«— ®is 
r&3*irt»4©r*ntf. z J^frbtobtiZMftm 

50 [01] ##£93 ©IS 1 *JteJI5J»tc«:S«S»«?ft^^^A 
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[02 ] WE«M4*»t'X-f-AOIWai8Brg|ff 3*1* 

[03] *^Of2*iffjS|{C&5I«tfr>^7-A 
©#(£0^&*. 

[04] *^W©m3jy6^.«{C!&:*«Rf4®lfei/^^A 
©*St*£0-C*&., 

[fiHK>Sm] 

1 1 £«s*4*ffe* $ ? * 
i 2 sjj»>4m?tfe^ * v ip 
i o i nmmm 

i o 2 mmm) * 



10 



10 



i o 3 

2 1 

2 2 gftHSS 

2 3 WO&X'W? 

2 4 mtii'W? 

3 1 DC-DC3>/1-$ 
3 2 ^-T^-K 

3 3 X-f»* (X-fv^S) 

4 1 -f 

42 11 (S«Sl<W) 

4 3 (smttfSr. r.#Mb) 
5i, 5 i a. 5 1 b mmm. momm 

5 2 mEE-fe>-9" <«E*ffi*«> 

5 3 *^-b>-y (*X»IStttU^a) 



[01 ] 



[02] 



21 111 11 101 113 





— I *Y ONl 

S105 




S107^ 



[H5] 



5108- ^ H^<^^ off] 

5109- j — < j57j^2 B 

5110 - « — | tm/ty? wl 




92 91 



4I 

95 

9 ? 

96 94^ I 



EfM 2003-77506 



[S3] 

21 111 11 101 113 



[H4] 




-\ 124 32 33 



21 111 11 101 113 




F £-A(#3f) 5H027 AA02 BA13 DD03 KK31 KK54 
m08 W26 



